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Learning a Lesson 
in Dyestuffs 


TODAY Mary wears a uniform at a drill press, 
and she wants it to stay attractive! But it 
must outlast dozens of hard launderings to 
remove ingrained dirt, rust, oil, grime and 
perspiration. 

Only fabrics colored with quality dyes 
can take this kind of beating and come 
through “‘smiling”’—still bright, service- 
able, appealing. 

Hundreds of thousands of ‘‘Marys”’ 
are learning that colors can be durable 
—are learning to expect fast colors in 


IT 4 the merchandise they buy. 
yl So, use highest quality dyes—vat dyes 


when they are available—to help maintain 
CIP AN quality standards in your present business 
DIAL PUBLICATION and lay the groundwork for increased post- 
of the war markets. 
% E. I. du Pont de Nemours & Co. (Inc.), 
PROCEEDINGS Organic Chemicals Department, Dyestuffs 
Division, Wilmington, Delaware. 
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Miranol GS and Mira-Solvoterge are two outstanding products which 
we have developed znd which have found universal acceptance in the textile 


processing industry. 


This is evidenced by the remarkable sales volume 


which these products have achieved with a minimum of promotion on our 
part. We believe that they deserve more than casual consi eration. 


MIRANOL GS 


This synthetic, universal detergent is 
completely neutral and unlike soap does 
not split off hydrolytic alkali. It is abso- 
lutely compatible with alkali and acid 
solutions, lime and other salts. Due to 
these factors, it can replace soap in all 
soaping processes of cotton, rayon, woolen 
and union goods, in_ sizing, washing, 
cleansing, kier boiling, bleaching, wetting 
out, dyeing, after scouring and softening. 


It has excellent foaming power and fat 
end grease solvent and emulsifying action. 
It possesses highest wetting out, penetrat- 
ing and levelling capacity at all tempera- 
tures. Excellent fibre protection and soft- 
ening are assured. It effects the dispersion 
of lime soap and prevents same forming. 
Available in powder and paste form. 


MIRA-SOLVOTERGE 


This is an excellent scouring compound 
containing solvents and water softeners. 
It is a particularly effective detergent, 
having potent, non-volatile solvents in- 
corporated to insure removal of all mill 
stains and greases. The efficiency of the 
solvent action results in extremely clean 
whites. 


Since it is free-rinsing, it can be used on 
all fibres, including rayons, cottons, ace- 
tates and mixtures. It is very effective 
for application on twills, taffetas, ben- 
galines, acetate satins, etc. In the kier 
boil it may be incorporated with the 
caustic. This is one of our latest laboratory 
developments and it is meeting with wide 
acceptance in the textile industry, due to 
the versatility of its applications. 


COLOTEX if Simply immerse bleached fibres in the liquid, rinse and dry 
= © © and compare shade with COLOR CHART supplied. Specific and 


The Universal 
Textile Indicator 


McCABE CHEMICAL COMPANY @ 


mixed fibres. 


positive color reaction given in one immersion. Identifies ALL 
fibres, including Nylon, Aralac and Vinyon, whether in single or 
Can be used repeatedly. 1 oz. Test Bottle for $2. 


SCOURING 
COMPOUNDS 


MIRASORBS very stable, very 
powerful wetting agents for general. 
use. , 


MIRATOL PT . . . foamless penetrant 
for screen printing and package 
dyeing. 

MARANON HN Softener and 
powerful penetrant combined for 
general use. 


WETTING-OUT 
AND PENETRATING 
AGENTS 


MIRATERGES . Money-saving. A 
kier boil and softening compound. 


MIRANOL GS .. . see description at 
left. 


MIRASOLVES . . . solvent detergents. 
PINE OIL SOAP .. . all types. 


TEXTILE 
FINISHES 


Weighters, Stiffeners, Light and Dark 
Dullers, Taffeta Duller, Cloth-on- 
Cloth. 


MIRACLE WHITE 
PIGMENTS 


(for discharge printing) 
No. 500 . . . Acid Proof . . . whitest 
white on market. 
. General purpose for all 
silks and rayons. 


No. 50. 


TEXTILE CHEMICAL PRODUCTS 


16 MELVILLE PLACE, IRVINGTON, N. J. 
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JAN TMAN 
BLACKS 


Eastman Black SN NEW is a highly soluble dye base 





which yields rich, dense shades of black on cellulose 
acetate rayon and nylon. It penetrates well at low dyeing 
temperatures, and is recommended for tightly twisted 
fabrics. Blacks obtained with this dye by jig or box meth- 

ods meet general commercial fastness requirements and 


offer exceptional resistance to sublimation and crocking. 


Eastman Black RB is a highly dispersed dye base, 
producing an excellent shade in box dyeing. Full black 
dyeings with Black RB have good resistance to light 


and washing, as well as to sublimation and crocking. 


Eastman Black J creates full, bloomy shades of black 
with good penetration for high-twist fabrics. A soluble 
type dye base, it is well suited to jig dyeing, and equally 


satisfactory in box work at low temperatures. 


Eastman Blacks are part of an extensive line of dyes developed by Eastman scientists, 
who for many years have specialized in colors for use with cellulose acetate products. 
For information on Eastman Acetate Dyestuffs consult our New York Sales Representative: 
F. L. Bume, 10 East 40th Street, New York, N. Y., or write TENNESSEE EASTMAN 


CORPORATION (Subsidiary of Eastman Kodak Company), KINGSPORT, TENNESSEE. 


EASTMAN ACETATE DYESTUFFS 
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+ aa research—Onyx keeps abreast of 


the times. Processors and finishers are depend- 
ing on Onyx Products and Onyx Chemists and 
Technicians to meet the ever changing production 
situation. Today more than ever, the many factors 
disturbing the procuring and use of raw materials, 
makes exceedingly necessary close cooperation 
between Onyx Research and textile plants to keep 
production going. Mills and finishing plants are 
urged to consult with us on their processing and 
finishing problems. Onyx Research has helped 
others, no doubt it can help you. Your inquiries 


are solicited. 


Buy War Bonds and Stamps 
today and every day. 


ONYX OIL & CHEMICAL COMPANY 
JERSEY CITY e@ NEW JERSEY 


PROVIDENCE + CHARLOTTE + CHICAGO 
LOS ANGELES + TORONTO + MONTREAL 
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Wh 
povtell 
pressit 
bleed 
WASH FAST when the printed or dyed cloth is dried . . Bing 
eliminates curing. — 
DRY PRODUCT... easy to handle . . . saves shipping and 
storage space. \ 
( 


NO SOLVENT . . . does not damage rubber blankets. 
ANY OTHER TYPES of COLOR can be used because the paste is made up with 


water. 


WIDE PIGMENT CHOICE ... you can select your pigment colors from 


several sources of supply. 


NO STRATEGIC MATERIAL or homogenizing equipment required. 
High Quality Results al Law Cost. 


Prove these values for yourself. 
Order a trial lot of Sho-Pal today. | 





STEIN, HALL MFG., CO.- STEIN, HALL & CO., INC. - STEIN, HALL, LTD. 


2841 South Ashland Ave., Chicago 285 Madison Ave. New York City 250 Van Horne St, Toronto, Can 
1011 Johnston Building, Charlotte, N. C 





a * LONG ISLANC 


77 «= YEARS OF SERVICE SUPPLYING HIGH QUALITY STARCHES 
GUMS AND DEXTRINES FOR SIZING, PRINTING AND FINISHING Cope. 1948— 
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TAKE A TIP FROM THIS CONVERTER 
ON HAND WASHABLE FABRICS 


No. 10 of a series—from our 
confidential files on the If you were out to make a dress 


new “CROWN” Tested Plan fabric hand-washable . . . resist- 
ant to shrinking... resistant to 


fading...how would you do it? 

Here’s proof that a quick 
and satisfactory way is through 
the CROWN Tested Plan. In dis- 
cussing this problem with a 
converter we know, we found 
that his chief need was dye for- 
mulas for his finisher. These we 
supplied. 

When the first sample was tested, it 
was well-constructed, well-finished, 
passed tests for light fastness and hot 
pressing .. . but there was color 
“bleeding” in the wash test. 

Yet we knew from experience that 
our dye formulas should give satis- 
factory results. Where... or what... 
was the trouble? 





Working with the converter and his 
finisher, we got busy on a new sample 
lot. We stuck to our formulas, making 
slight adjustments in the finishing 
process only. Within 48 hours after 
running this second sample . . . tests 
showed the problem was solved. The 
fabric proved hand-washable by every 
CROWN Test, and is now selling well 
under the Amber CROWN Tested Tag. 





GREEN DISC 
for washable fabrics 






This is a weabiized Fabric. . . Tests predict 

it will net chonge visibly in color, size. # 

ectore dering, 0 rvesonable service lie. Selle 

iestrections given on the reverse side of this ta, 

Samples of every de lt of this Fabric have bone 

tested for stability ond strength, accordion 

_ te sisinne requirements sat sad msiatsicnd br 

PORATION 
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In the final analysis, the con- 
verter got a hand-washable fab- 
ric. His finisher got reliable for- Vy 
mulas for dyeing . . . correct data ai 
on dyebath temperatures and dye- 
stuffs ... even a complete routing 
procedure. 
If you work with rayon...con- 
structing, dyeing or finishing .. . 
the CROWN Tested Plan can help 
you achieve better performance for your fabrics. May we 
prove it? 


Has this ever happened to YOU? 


Ever get on the merry-go-round . . . the vicious cycle of 
price-cutting? Then you know there’s neither profit nor 
satisfaction in that kind of competition. When fabric qual- 
ity drops ... keeping pace with prices . . . soon it’s no bar- 
gain at amy price. 

Why not protect yourself from this chiseling that calls 
itself “competition”? When you do business under the 
CROWN Tested Plan, your customers know your fabric 
meets definite performance requirements. 
And a competitor’s fabric... regardless of 
cost...cannot be the same as yours if it can- 
not come up to those requirements. Thus 
you compete only with converters whose 
fabrics meet the same high standards as 
yours ... the CROWN Tested requirements 
for consumer satisfaction and service. 





NEW INFORMATIVE 
LABELING 


Consumer Satisfaction under 


the ‘Three Tag” System 





“Crown” Tested 


Reg. U. S. Pat. Of. 


Rayon Fabrics 


AMERICAN VISCOSE CORPORATION 


Producers of CROWN Rayon Yarns and Staple Fibers 


Sales Offices: 350 Fifth Avenue, New York City; Providence, R. I.; Charlotte, N. C.; Philadelphia, Pa. 
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ANNOUNCING THE APPOINTMENT OF 


AQUA-SEC CORPORATION 


1450 BROADWAY NEW YORK CITY 


AND 


435 HUDSON STREET NEW YORK CITY 


As Sole Selling Agents for 
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Trade-mark-Reg. U.S. Pat. Off. 


The PURATIZED PROCESS imparts lasting mold and mildew resistant 
properties to textiles, textile finishes, rubber, leather, paper, paints, and plas- 
tics . . . its bactericidal and lasting bacteriostatic and fungistatic action extends 


their life and serviceability, preserves their appearance. 


The PURATIZED PROCESS formulas are used and recommended for the 
treating of materials which must conform to the mildew resistance require- 


ments of various Army, Navy, and Marine Corps specifications. 


The PURATIZED PROCESS chemical formulas may be applied in water 


solutions, dispersions, organic solvents, and in dry form. 


THE PURATIZED PROCESS IMPORTANT ADVANTAGES ARE: 


1. Imparts a lasting mildew and mold 6. Does not increase flammability. 

resistant finish. 7. Does not alter feel or hand of materials. 
2. Free of objectionable odors. 8. Does not add toxic or irritating properties. 
3. Does not alter color of materials. 9. Does not affect porosity. 
4. May be dried at high temperatures. 10. Inexpensive to apply and no additional 
5. Compatible with other finishes. plant equipment is required for application. 


(All claims made for treated materials have been substantiated by govern- 
ment and independent scientific tests and researches. Facts upon request.) 


PURATIZED PROCESS MANUFACTURED ONLY BY 


250 EAST 43rd STREET, NEW YORK 


ol 


AMERICAN DYESTUFF REPORTER 


GENERAL DYESTUFF CORPORATION 


* Reg. U.S. Pat.Of. — 
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Out or the cauldrons of war will one day come the 
| works of peace, improved and renewed by their baptism 
of fire. “Continuous Process” Rayon Yarn, Industrial’s 


great contribution to rayon progress, is one such product. Ideally 


| 
| 
| 
| 
| 


suited to war needs because of its unexampled uniformity and virtual 
freedom from knots and broken filaments, this yarn, in parachutes, 
is dropping bombs on the enemy; as wire covering, it is insulating 


the hearts of submarines and destroyers; in tires, it will keep bombers and half-tracks and gun carriers rolling. 


Once victory is ours, and rayon can return to the ways of peace, all that we have learned about this superior yarn and 


its characteristics, will be yours—to enjoy in new fabrics, new weaves, new textures and textiles. In 





beauty, durability, uniformity, they will surpass everything that has gone before. 







Meantime, Industrial’s famous Spun-lo Knit Cloth for Undies, and as much of Industrial’s quality 
yarns as can be spared from the works of war, are serving to keep up the morale of the 
army on the home frorit by supplying wearables for workers, 


and clothing for civilian needs. 


2 
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ABOUT SCRAP! 





T’S easy to salve your salvage 

conscience by turning in the 
junk you’d been meaning to get 
rid of. But this is not enough! 
To end the shortage of heavy 
steel scrap you've got to dig 
deeper. Mills are going to need 
about 26,000,000 tons of pur- 
chased scrap this year! To make 
sure that the men we've sent to 
war will have the weapons they need, you've got to get 
rid of every piece of idle “slacker” metal in your plant. 
Don’t hang on to something, just because you may need 
it some time next year or after the war. Sell it—either 
as scrap or as second hand equipment. 


CAN’T GET ENOUGH COPPER 

Shortest of all is copper, and officials say this critical 
shortage will continue for the duration. Copper refin- 
eries are not operating at full capacity . . . when they 
should be running wide open! Who knows how long 
that one scarcity may delay the final big push? 

So round up that copper scrap. Brass and bronze, too. 
And here’s a tip—don’t throw it all helter-skelter on 
one pile. It takes too long to sort, and in addition, 
you're likely to get a price equal to the lowest grade in 
the pile. Don’t just separate different metals . . . it’s to 


RUN YOUR SCRAP PROGRAM 
ACCORDING TO THIS RULE: 


If it hasn’t been used for three months, and if some 
one can't prove that it’s going to be used in the next 
three—sell it—or scrap it! Scrap and used equipment 
dealers pay well for usable machinery and materials. 





your advantage to segregate them 
by alloys, if you possibly can. 


DEDUCT VALUE FROM YOUR 
INCOME TAX 


Remember . . . if the item you 
scrap still appears on your books, 
it can be deducted. Otherwise it 
cannot. This is a matter for your 
accountant or attorney to decide. 
Even if not deductible, don’t hoard it. For used machin- 
ery especially there’s a big and continuing demand. 
Somebody needs it—badly! 

It all boils down to this . . . if you hang on to tons of 
good steel ... if you refuse to part with useless ma- 
chinery . . . you’re being a scrap slacker! 

You’re putting pennies before patriotism and making 
it just that much harder for us to win the war. 


GET TOUGH AND CLEAN UP 


Make your scrap program a continuous effort. Put a go- 
getter in charge of it . . . somebody with real authority. 
Have him go through the plant at regular intervals 
with a piece of chalk or can of paint and mark what's 
to go. Whether it’s junk or usable equipment, you'll 
get a fair price for it. And you'll get the warm feeling 
of having done something extra for victory! 


BUSINESS PRESS INDUSTRIAL SCRAP COMMITTEE 


ROOM 1310, 50 ROCKEFELLER PLAZA, N. Y. C. 


If you have done a successful salvage 





job at your plant, send details and pic- 


tures to this magazine. 


SEND FOR PRIMER OF INDUSTRIAL SCRAP TO 
HELP YOU TACKLE THE SALVAGE PROBLEM 


B. A. No. 6 


XII 





BUSINESS PRESS INDUSTRIAL SCRAP COMMITTEE 


Your name ....... 





ROOM 1310, 50 ROCKEFELLER PLAZA, N. Y. C. 


Please send a “Primer of Industrial Scrap” to 
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PLOW YOU CAN INSURE 
1) AXIMUM TENSILE STRENGTH OF 


WOOL FIBERS 


DYERS OF RAW STOCK 


Levana improves weaving 


o/ efficiency 
Insures highest tensile 


Strength 





USE LEVANA IN THE DYE BATH 
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Soldiers, sailors, marines are tough on equipment. 
tem you | Think of the “wear and tear” your government woolens 
ir books, | myst undergo in the service of the armed forces! To 
erwise it - . 
for your | insure maximum strength — add Levana to the dye 
> decide. { bath. This original Sandoz formula protects wool fibers 
machin- | ggqinst the action of alkalies . . . steps up the tensile 











demand. ; D 
oman" | strength of the finished fabric! VERS OF YARNS and 
» tons of PIECE GOODS 
‘less ma- | Levana prevents felting and shrinking . . . preserves Levana improves level 
ki the “soft hand” of fine woolens. Economical and easy dyeing 
making , , Insures tensile str 
to use . . . Levana is readily soluble in water. Long Sines dene ength 
used by leading textile mills, today Levana is in greater shrinking elting and 
Put a go. demand than ever — when military requirements call Only Sandoz Mihestes 
uthority. | for greater wear and durability in every yard of gov- gna 
intervals | ernment goods. 
k what's 
it, you'll 
1 feeling 


Write today for a WORKING SAMPLE OF LEVANA. Also ask for Catalog No. 33-A. Or — if 
you have a specific problem that calls for “on-the-spot” action — Sandoz technicians are 
available to visit your mill. They are in a position to benefit you by the experience gained 
in years of plant work. 
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IMPORTANT TRADE NOTES 


Sndigasot Grey IBL 


INDIGOSOL Grey IBL produces clear, bluish-tone Greys of very good 
fastness for printing, dyeing and padding. It can be shaded with any of 





the Indigosol Yellows, Orange or Browns to obtain any of the shades of 


Grey desired. 


One of its most important characteristics, in addition to its excellent pene- 
tration of heavy goods, is that it produces very level shades which are 


well covered even in the lightest tones. 


INDIGOSOL Grey IBL is readily soluble and belongs to the class of 


Indigosols which develop easily. 





Yollavesaud brighleh iy shade 
Bln. Wesh Faalutre. 


CARBIC COLOR AND CHEMICAL CO., INC. 
451-453 Washington Street, New York City 





BRANCHES: IMPORTERS OF THE MANUFACTURES OF EXCLUSIVE DISTRIBUTORS OF 
PHILADELPHIA DURAND & HUGUENIN &. A. PHARMASOLS 
PROVIDENCE HAMILTON, ONT. BASEL, SWITZERLAND PHARMOLS 
CHARLOTTE, N. C. PHARMACINES 


Representative: Los Angeles (Hathaway Allied Products) 
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No Washday Wort 





In the Navy Now! = 





~Nacconol NR—the economical surface-active deter- - 


gent—is now on active duty with the Navy. Lathering 


freely and washing efficiently in salt-water, Nacconol 





40 RECTOR STREET 


PROVIDEN 
CHICAGO 


NR materially reduces the amount of fresh-water 
storage .. . makes spotless housekeeping aboard our 
fighting ships less burdensome for he-men. 
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A Study of the Neutralization 
of Carbonized 32 Oz. 


OLIVE-DRAB OVERCOATING 


KERMIT S. LaFLEUR 


LARGE portion of Government olive-drab over- 
coating is woven from stock dyed with the fol- 
lowing colors: 

Eriochrome Flavine A 

Alizarine Blue-Black BA 

Alizarol Brown RH 

Alizarine Garnet RA 

Pieces dyed with Brown RH redden considerably, those 
with Flavine A greatly, when they are carbonized with 
sulfuric acid. Within the extremes of mill carbonizing 
practice, the overcoating dyed with these colors reddens 
progressively (an effect almost quantitatively measurable 
by eye) as the per cent acid increases. 

The comparative, variable redness of insufficiently neu- 
tralized overcoating pieces has made the adequate neutrali- 
zation of this fabric imperative. This situation atones in 
part for the off-shade worries which the Flavine A, espe- 


cially, caused at first, and may even be considered an argu- 
ment for the continued use of the color, since it exerts 


a correcting influence on a process in which faulty manipu- 
lation is evidently quite common, though seldom obvious. 

The conclusions drawn from the experiments which 
follow will help in making adjustments and corrections in 
existing neutralizing methods.* 


Initial experiments were run with “red” and “green” 
sets of ten swatches each, cut from headings selected as 
extremes from current regular carbonized goods. The 
“green” is of course a relative expression, and actually 
is much redder than equivalent pieces of lower acid 


content: 


Initial Acid Content** 
10934 (Red) 5.57% 
9756 (Green) 4.89% 

The swatches were neutralized for 10, 20, 30 and 45 


minutes, 1 hour, 1%, 1%, 134, 2, and 2% 

launderometer, using a 1/15 bath @ 70°F. Each swatch 
was passed through a wringer between a doubled sheet of 
and the per cent 


Piece 


hours in a 


paper towelling, dried, conditioned, 


residual acid was determined. The per cent acid was then 


plotted against the time intervals (Figs. 1-10). 


June 21, 1943 


For convenience, the orientation experiments (Groups 
0.50%, and 0.75% solu- 


tions of soda ash,= and these percentages were converted 


I and II) were run with 0.25%, 


roughly into expressions relative to the amount theoretic- 


ally required for neutralization.t Greater refinements in 


calculations were introduced in succeeding experiments. 


* The maintenance of uniform acidity in the carbonizing bath 
is postulated in any attempt to improve neutralizing procedures. 

** All per cent acid figures are expressed as H2SQ,, and are the 
average of at least two determinations obtained by a modification 
of the Barritt pyridine method outlined below: 

A two gram sample is placed in a 500cc. Erlenmeyer flask, and 
10ccs. of 10% solution of pyridine (by volume) are added. The 
pyridine wets out the sample thoroughly on careful shaking. 
200 ccs. of water at 100°F. are added. The contents of the flask 
are swirled, and allowed to stand for one hour. The entire 

N 
solution is then titrated in the presence of the sample with — 
10 


sodium hydroxide, using phenolphthalein as an indicator. 

The pyridine method provides a short, convenient means of 
testing for per cent acid in the routine examination of a large 
number of samples, and yields sufficiently accurate, comparative 
results if conditions are kept strictly uniform. The average per 
cent error experimentally determined on samples to which 0.25 
to 6.00% acid was added was 2.7% (on low side). 

+ Logically the alkali to use because it is in general use as a 
scouring assistant in textile mills, is comparatively mildly alkaline, 
is economical, and available in quantity. 

+ The neutralization of sulfuric acid carbonized pieces with soda 
ash in a closed system is expressed in the following reaction: 


Na:CO;+ HeSO Na:SO,+H:0+CO2 
1 part : 1 part 
106 : 98 
106 : 98 =x :5.57 x = 6.03% soda ash theoretically required 
to neutralize pc. 10934. 
: 4.89 x = 5.29% soda ash theoretically required 
to neutralize pc. 9756. 
.375 gms. of soda ash per 10 gm. 
swatch = 3.75%. 
1.125 gms. of soda ash per 10 gm. 
swatch = 11.25%. 
.750 gms. of soda ash per 10 gm. 
swatch = 7.50%. 
Assuming, for convenient expression, that 6.0% of soda ash is 
necessary to neutralize these pieces in a closed sytem, we have 
the following rough relationhips between the actual and required 
amounts of soda ash: 
3.75/6.00 
11.25/6.00 = 
7.50.6.00 = 


106 : 98 =x 
1) 0.25% solution of 150ccs. 
2) 0.75% solution of 150ccs. 


3) 0.50% solution of 150ccs. = 


6214% of the required amount of soda ash. 
18714% of the required amount of soda ash. 
125% of the required amount of soda ash. 








NEUTRALIZING EXPERIMENTS 
Group I—The amount of soda ash needed for ade- 
quate neutralization. 
Set I—Problem. The effect of using approximately 
6214% of the required amount of soda ash. 


% Acid Neutralizing Time % Acid 
1. 2.38 10’ 1. 1.88 
2. 24 20’ 2 i239 
a. mas 30’ 4. if 
4. 2.13 45’ 4. 1.74 
5. 2.09 1 hr 5. 1.73 Pc. 9756 
Pc. 10934 6. 2.11 1% 6. 1.68 (Green) 
(Red) 7. 2.03 1% 7. 1.69 
& 213 1% 8. 1.70 
9. 2.04 2 9. 1.64 
10. 2.02 2% 10. 1.48 





Conclusion—The use of approximately 621%4% of the 
required amount of soda ash for neutralizing in a closed 
system is an entirely inadequate treatment. 

Initial acid content differences are retained. (Fig. 1) 


Set I1I1—Problem—The effect of using approximately 
18714% of the required amount of soda ash. 








% Acid Neutralizing Time % Acid 

1. 0.52 10’ 1. 0.36 

2. G17 20’ Zz. O42 

3. 0.05 30’ 3. 0.03 

4. 0.04 45’ 4. 0.03 
Pe. 10934 5. 0.04 I he. 5. 0.02 Pc. 9756 
(Red) 6. 0.03 1% 6. 0.03 (Green) 

7. 0.02 1% 7. 0.01 

8. 0.02 1% 8. 0.01 

9. 0.02 2 9. 0.00 

10. 0.01 2 10. 0.01 





Conclusion—The use of approximately 18714% of the 
required amount of soda ash produces a near-neutral piece 
in % hour under the experimental conditions. There 
appears to be no reason why such a large excess of alkali 
should be used. 


Initial acid content differences are retained. (Fig. 2) 


Set II1I—Problem—The effect of using approximately 


125% of the required amount of soda ash. 


% Acid Neutralizing Time % Acid 

1. 0.99 10’ 1. 0.86 

2. 0.67 20’ 2. 0.50 

3. 0.46 30’ 3. 0.34 

4. 0.36 45’ 4. 0.23 
Pc. 10934 5. 0.26 1 hr. 5. Gly Pe. 9756 
(Red) 6. 0.19 1% 6. 0.15 (Green) 

7. 0.19 1% 7. 0.11 

8. 0.17 1% 8. 0.09 

9. 0.14 2 9. 0.08 

10. 0.11 2% 10. 0.07 





Conclusion—Sufficient neutralizing takes place in about 
1 hour’s time when approximately 125% of the required 
amount of soda ash is used in a closed system. 


(Fig. 3) 


Initial acid content differences are retained. 

Set IV—Problem—Are initial acid content differences 
retained in pieces neutralized in the same bath using ap- 
proximately 125% of the required amount of soda ash? 


: wes __ % Acid Neutralizing Time Jo Acid 
1. 1.08 10’ 1. 0.87 
2. 0.69 20’ 2. 0.50 
3. 0.41 30’ 3. 0.30 
4. 0.25 45’ 4. 0.21 


Gc Acid Neutralizing Time % Acid 
Pc. 10934 5. 0.20 1 hr. 5. 0.17 Pc. 9756 
(Red) 6. 0.16 4 6. 0.13 (Green) 
7. 0.11 1% 7. 0.10 
8. 0.10 13% 8. 0.09 
9. 0.08 2 9. 0.08 
10. 0.07 2 10. 0.07 





Conclusion—Initial acid content differences are retained 
at first. After 2 hours’ neutralizing, the curves plotted 
from the data merge. (Fig. 4) 

Set V—Probiem—The effect of using approximately the 
required amount of soda ash. (Average of two sets.)* 








% Acid Neutralizing Time % Acid 

Ga 10’ 1. 1.04 

2. 0.84 20’ 2. 0.69 

3. 0.68 30’ 3. 0.50 
Pc. 10934 4. 0.52 45’ 4. 0.39 Pc. 9756 
(Red) 5. 0.42 1 hr. 5. 0.35 (Green) 
Pc. 8874 6. 0.36 1% 6. 0.28 Pc. 9404 

7. O25 ly 7. 025 

8. 0.36 134 8. 0.23 

9. 0.32 Z 9. 0.20 

10. 0.30 214 10. 0.19 





Conclusion—Neutralizing with approximately the re- 
quired amount of soda ash is not so effective as the use 
of slightly more than the required amount. (Fig. 5) 

Set VI—Problem—The effect of neutralizing with water 
only. 


Go Acid Neutralizing Time %o Acid 

oe 10’ 1. 3.20 

2. Gao 20’ 2. 261 

3. 2.70 30’ 3. 2.68 

4. 2.39 45’ 4, 255 
Pc. 10934 5. 2.54 1 hr. 5. 2.07 Pc. 9756 
(Red) 6. 2.07 1% 6. 2.18 (Green) 

7. 1.83 1% te ee 

8. 1.83 134 8. 1.86 

9. 1.66 2 9. 1.77 

10. 1.38 2 10. 1.60 





These results were too erratic to plot as separate curves. 
The average was plotted: 


Average % Acid 


~ 








oa 
2. 2.94 
3. 2.69 
4. 2.47 
a 28 
6 233 
7: £357 
8. 1.85 
S:. dae 
10. 1.49 





Conclusion—Water neutralization is not practicable. 
It is a lengthy operation, and gives inadequate results. 
(Fig. 6) 

All of the swatches in the first five sets were wet out 
in a 0.25% solution of Nacconol NR and entered into the 
neutralizing bath without squeezing. The assumption that 
no acid was lost, and that the system could be considered 
as a closed one, was not substantiated by later experi- 
ments which indicated a 4.4% acid loss during this treat- 
ment. The relative expressions of the amounts of soda 
ash used (6214%, 187'2%, and 125%) are therefore low. 

* Results of the first set (pcs. 10934 & 9756) made a checking 


of data with a second (pcs. 8874 & 9404) desirable. Pc. 8874 had 
an initial acid content of 6.33%; pc. 9404, 5.33%. 
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Effect of Using Approximately 6214% of the Required Amount 


of Soda Ash. 
SET I 
Curve 1: Pc. 10194 (Red)—5.57% acid. 
Curve 2: Pc. 9756 (Green)—4.89% acid. 
Run Separately. 


PERCENT ACID 


10 20 30 45 IHR 14 tk Wy 2HRS 2b 
TIME FIG-4 


PERCENT ACID 


Effect of Using Approximately 18714% of the Required Amount 
of Soda Ash. 
SET II 
Curve 1: Pc. 10194 (Red)—5.57% acid. 
Curve 2: Pc. 9756 (Green)—4.89% acid. 
Run Separately. 
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Effect of Using Approximately 125% of the Required Amount 
of Soda Ash. 
SET III 
Curve 1: Pc. 10194 (Red)—5.57% acid. 
Curve Pe. 9756 (Green) —4.89% acid. 
Run Separately. 
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Effect of Using Approximately 125% of the Required Amount 


of Soda Ash. 
SET IV 
Curve 1: Pc. 10194 (Red)—5.57% acid. 
Curve 2: Pc. 9756 (Green)—4.89% acid. 
Run Together. 
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Effect of Using Approximately the Required Amount of Soda 
Ash. 


SET V 
Curve 1: Pcs. 10194 and 8874 (Red)—5.57% and 6.33% acid. 
Curve 2: Pes. 9756 and 9404 (Green)—4.89% and 5.33% acid. 
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An analysis of the curves of Sets III, IV, and V indi- 
cates that: 
1) The greatest neutralizing effect occurs within the 
first 20 minutes. 
2) The pieces are neutralized sufficiently in 1 hour’s 
time, 
3) The neutralizing action which takes place after 2 


hours’ time is negligible. 












Effect of Water Treatment Only. 
SET VI 
Pc. 10194 (Red)—5.57% acid. 
Pc. 9756 (Green)—4.89% acid. 
Average Plotted 
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Group II—The effects of water rinsing used in con- 
junction with soda ash. 

Set VII—Problem—The effect of a preliminary rinse 
before using approximately 125% of the required amount 


of soda ash. 





% Acid Neutralizing Time % Acid 

1. 0.78 10’ 1. 0.69 

2. 0.38 20’ zz 623 

3. 0.30 30’ 3. 0.19 

4. 0.18 45’ 4. 0.11 
Pc. 10934 5. 0.09 1 hr. 5. 0.07 Pc. 9756 
(Red) 6. 0.09 1% 6. 0.06 (Green) 

7. 0.07 1% 7. 0.05 

8. 0.06 13% 8. 0.04 

9. 0.05 2 9. 0.03 

10. 0.04 2% 10. 0.06 





Conclusion—An initial rinse materially lowers the initial 


acid content and improves subsequent neutralizing. 
(Fig. 7) 
Set VIII—Problem—The effect of a final rinse after 


using approximately 125% of the required amount of soda 





ash. 
% Acid Neutralizing Time % Acid 
i. Wes 10’ 1. 0.63 
2. 0.46 20’ 2. 0.39 
3. 0.38 30’ 3. 0.27 
4. 0.30 45’ 4. 0.20 
Pc. 10934 5. 0.25 1 hr. 5. 0.18 Pc. 9756 
(Red) 6. 0.22 1% 6. 1.16 (Green) 
7. 0.19 1% 7. GF 
8. 0.18 134 8. 0.10 
9. 0.17 2 9. 0.10 
10. 0.17 2, 10. 0.08 


Conclusion—Rinsing does not further neutralize a piece 
which has been run 1 hour with 125% of the required 
amount of soda ash. If the piece has been in the neu- 
tralizing bath for a shorter period, rinsing does reduce the 
acid content somewhat. (Fig. 8) 





Set IX—Problem—The effect of using initial and final 
rinses in conjunction with approximately 125% of the re- 


quired amount of soda ash. 
Ss 


% Acid Neutralizing Time % Acid 

1. 0.65 10’ 1. 0.49 

2. 220 20’ 2. OZ 

3. 0.21 30’ 3. OB 

4. 0.15 45’ 4. 0.11 
Pc. 10934 5. 0.11 D hee. 5. 0.08 Pc. 9756 
(Red) 6. 0.11 1% 6. 0.07 (Green) 

7. 0.08 ly 7. 0.06 

8. 0.06 13% 8. 0.04 

9. 0.05 2 9. 0.03 

10. 0.04 2, 10. 0.09 


ii iii ii nani inasecgamal 
Conclusion—Initial and final rinses are favored in nen- 


tralizing times up to 1 hour. Longer periods make the 
final rinse unimportant so far as lowering the acid content 
is concerned, but it is desirable in either case as a safe- 
guard. (Fig. 9) 

The swatches in the above sets (VII, VIII, and IX) 
were wet out in a 0.25% solution of Nacconol NR, and, 
where a preliminary rinse was indicated, were passed 
through a wringer. The assumption that this treatment 
would approximate an initial rinse was not substantiated 
by actual tests, for an average loss in cid content of only 
13.7% occurred. An actual rinse would thus be much more 
effective. 

Further rinsing experiments proved that prolonged rins- 
ing removed acid from the higher acid content pieces, but 
not from the lower, as the following figures indicate: 





Aiverage % Acid Average % Acid 


Pieces Before Rinsing After 2 hr. Rinse 
10934 0.63 0.53 

and 0.10 0.10 

9756 


Recommendation—On the basis of the results of the 
preceding experiments, it is recommended that prelim- 
inary and final rinses (tentatively 10° each) be used in 
conjunction with a neutralizing period of 1 hour, using 
more than the theoretically calculated required amount of 


soda ash. 





Effect of Initial Rinse Before Using Approximately 125% of 
the Required Amount of Soda Ash. 


SET VII 


Curve 1: Pc. 10934 (Red)—5.57% acid. 


Curve 2: Pe. 


9756 (Green)—4.89% acid. 
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EEE 
Effect of Rinsing After Using Approximately 125% of the 
Required Amount of Soda Ash. 

SET VIII 
Curve 1: Pc. 10934 (Red)—5.57% acid. 

Curve 2: Pc. 9756 (Green)—4.89% acid. 
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Effect of Initial and Final Rinses While Using Approximately 
125% of the Required Amount of Soda Ash. 
SET IX 
Curve 1: Pc. 10934 (Red)—5.57% acid. 
Curve 2: Pc. 9756 (Green)—4.89% acid. 
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Group III—The effect of the recommended treat- 
ment on a carbonized piece selected at random, using 
110, 120, and 130% of the required amount of soda ash, 
figured on the actual acid content after the 10-minute 
rinse.* 





Piece 6091 


Initial % acid—5.30 


% Acid after 10’ rinse—3.35 
110% 120% 130% 
Set X Treatment Treatment Treatment 

% Acid G Acid % Acid Time 
0.84 0.88 0.83 10’ 
0.62 0.58 0.52 20’ 
0.52 ().48 0.42 30’ 
0.38 0.36 0.29 45’ 
0.32 0.28 0.23 lhr. 
0.28 0.25 0.20 1% 
0.27 0.21 0.17 1% 
0.23 0.21 0.16 1% 
0.21 0.21 0.12 2 
0.18 0.16 0.10 214 


SD 
Conclusion—Assuming that 0.25% of residual acid is 

an acceptable average, 125% of the required amount of 

soda ash should give satisfactory neutralization. (Fig. 10) 
* . . . . . 

P This rinse was given in the launderometer with a 1/20 bath 

@ 70°F., and with no preliminary wetting out. 
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Effect of Using 110, 120 and 130% of the Required Amount of 
Soda Ash Based on the Per Cent Acid Content After an 
Initial Rinse. 

SET X 


Pc. 6091 — Initial % acid—5.30% 


% acid after 10 min. rinse—3.35% 
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Group 1V—The effect of the recommended treat- 
ment using 125% of the required amount of soda ash 
on 20 pieces selected at random. 


Piece Original % Acid Final % Acid 
1. 6951 5.13 0.17 
2. 6330 4.64 0.13 
3. 7280 4.99 0.11 
4. 6782 4.90 0.16 
5. 6304 4.81 0.15 
6. 6666 4.77 0.16 
7. 7253 5.08 0.16 
8. 6105 4.94 0.17 
9. 7489 5.36 0.18 
10. 5400 5.15 0.18 
11. 5787 4.13 0.15 
12. 6269 4.81 0.15 
13. 6306 5.09 0.17 
14. 6787 5.52 0.16 
15. 7229 5.54 0.19 
16. 5260 5.17 0.15 
17. 6923 5.58 0.21 
18. 6798 5.17 0.17 
19. 7064 5.37 0.16 
20. 6806 5.43 0.19 


Average 5.08% Average 0.16% 


Conclusion—125% the required amount of soda ash 
neutralizes pieces effectively under the experimental con- 
ditions, and represents a maximum figure. 

Calculations—The average percent acid of our carbon- 
ized pieces is 5.387. The average loss during the initial 
10 minute rinse is 36%. Therefore, the average percent 
acid left to be neutralized is 3.24%, requiring 3.70% x 
125% == 4.6% of soda ash on the weight of the goods. 

4 pieces per neutralizer @ 6034 yards. and 2.07 lbs. = 
504 Ibs. 

4.6% x 504 Ibs. 
required for satisfactory neutralization in 1 hour's time. 


CONCLUSION 


The foregoing data indicates that a 10 minute initial 





= approximately 23 Ibs. of soda ash 


rinse, then 1 hour in neutralizing bath using 125% of the 
required amount of soda ash, followed by a 10 minute 
final rinse, gives the best all around conditions for com- 
mercial work. 


+ Average of 77 determinations. 








The Color Fastness and Physical Properties of 


WOOL AND RAYON GABARDINES' 


HAZEL M. FLETCHER and HAZEL MARIE SCOTT SHERWOOD* 


INTRODUCTION 


TAPLE rayon yarns are woven extensively into 
fabrics simulating all wool. Cellulose acetate staple 

rayon with a permanent crimp is especially adaptable 
for wool-like fabrics. This rayon is often mixed with 
viscose rayon or wool as well as used alone. 

Cellulose acetate rayon with a permanent crimp is 
resistant to crushing and creasing because of its resiliency. 
Its porosity and resilience add to its warmth as a fabric 
for clothing. It has a low affinity for moisture which 
makes it feel drier and dry more rapidly when wet than do 
the other rayon fabrics. It is decidedly free from shrink- 
age. Cellulose acetate rayon has advantages over wool in 
that it is not attacked by moths; it does not scratch or 
irritate sensitive skin; it can be laundered successfully ; 
and it is less expensive than wool. When cellulose acetate 
rayon was introduced the dyer had difficulty in dyeing 
it, but those difficulties have been largely overcome. 

Since rayon fabrics resembling wool are used so exten- 
sively because of their wide variety of textures, their 
comparative low cost, and the great demand for wool a 


comparison was made of all rayon and all wool gabardines. 


MATERIALS 

Nine viscose and cellulose acetate rayon mixed fabrics 
and nine all-wool fabrics were used in this study. The 
yarns in the rayons selected were a blend of cellulose ace- 
tate with a permanent crimp and viscose rayon fibers. 
Colors included white and light and dark shades of red. 
green, blue, and brown. 

Selection of the fabrics from the two groups was made 
on the basis of similarity in weight, handle, appearance, 
and color. All were right twill gabardines except the 
white rayon which was a plain weave. The two white 
fabrics were included only in the study on color fastness 
because the white rayon was not of the same construction 
These materials were chosen from 


Table 


as the other fabrics. 
three wholesale establishments and one retail house. 
[ gives data concerning their physical characteristics. 
PROCEDURE 
The percentages of the finishes were determined by 
the carbon tetrachloride and enzyme method given in 


A.S.T.M. (1). 


*Contribution No. 114, Department of Home Economics, Kansas 
Agricultural Experiment Station. 

*Contributions by the junior author were based on results re- 
ported in Master’s thesis: The Color Fastness of Wool and of 
Rayon Gabardine to Light, Heat, and Dry Cleaning. 


280 


The dyes were identified by following the tests outlined 
by Green and Clayton (2, 3). 

The analysis of the mixed rayon fabrics was made by 
dissolving the acetate component in acetone as given in 
A.S.T.M. (1). 

Each fabric was divided into three parts; one was re- 
tained as the control and the others were given special 
One part was dry-cleaned 30 times by a 


treatments. 
commercial firm which is a member of the National Dyers 
and Dry Cleaning Association. The fabrics were cleaned 
in Stoddard solvent with Sanitone detergent and were 
pressed in a flat steam press. After 10 and after 20 dry 
cleanings a six-inch length was cut off to make breaking 
strength tests along the warp. 

The third part was cut into strips for breaking strengtl 
tests. Twenty strips lving along the warp and 20 lying 
along the filling were cut 1% inches wide and raveled to 
one inch. Ten strips on the warp and 10 on the filling 
from each fabric were exposed to light from a carbon arc 
lamp in the Atlas Fade-Ometer for 80 hours at 150° F. 


with humidity controlled. The remaining strips, 10 from 


1 


the warp and 10 from the filling, were heated in the 
Precision Scientific Oven for 50 hours at 150° C. 

Analyses of color were made on samples of the control 
fabrics, the fabrics dry-cleaned 30 times, fabrics exposed 
to light for 80 hours, and fabrics heated for 50 hours. 
Determinations were made for color attributes according 
to the Munsell system by the method described by the 
Bausch and Lomb Optical Company (4). After the sector 
percentages of neutrals and colors were determined ex- 
perimentally, the color specifications of hue, saturation 
(chroma), and brilliance (lightness or value) were cal- 
culated according to formulas in the catalogue (4). Then 
these color specifications were reduced to one figure, the 
index of fading, by Nickerson’s formula (5). In this 
formula I = (C/5)d2H + 6dL 3dC, in which I = 
chroma (saturation), and d = difference. 

The control pieces were used to determine dry and 
wet breaking strength both on the warp and filling and 
for abrasion tests. Ten strips on the warp and 10 on the 
filling were used for the dry breaking strength; and 10 
on the warp and 10 on the filling for the wet breaking 
strength. 

The breaking strength and elongation determinations 
were obtained by the raveled-strip method un a Scott 
strength tester at standard conditions according to the 
method outlined by Committee D-13 (1). Since the thread 


(Continued on page 291) 
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MEETING, SOUTH CENTRAL SECTION 


HE April meeting of the South Central Section was 
held Friday evening, April 30th, 1943 at the Read 
House in Chattanooga, Tennessee. 

Dinner was served at 7:00 P.M. and attended by sixty- 
one guests and members. 

Frank F. Myers was elected vice chairman and W. J. 
Kelly, Jr., Councilor, to fill the unexpired term of W. J. 
Harrison. 

The program committee conducted a question and an- 
Marvin Moore led the discussion on the 
Jack An- 


derson led the discussion on other dyehouse problems. 


swer program. 
“Present Day Hosiery Dyehouse Problems.” 


The group as a whole responded and took part in the 
discussions and later voiced their approval by asking to 
have other question and answer programs. 

The chairman appointed J. A. Crumbley program com- 
mittee chairman of the next program, and the time of the 
next meeting will be announced at a later date. The 
chairman also appointed J. A. Crumbley, W. K. Newman 
and Homer Whelchel, as a committee to find a suitable 
subject for the inter-sectional contest paper, which will be 
read at a Fall meeting of the New York Section. 

Respectfully submitted, 
HoMER WHELCHEL, Secretary. 
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MICROSCOPICAL OBSERVATIONS 
OF WOOL DYEING 


Part I1I—Physical Factors Affecting Color Value 


G. L. ROYER, H. E. MILLSON, and E. I. STEARNS 


Calco Chemical Division, American Cyanamid Company 


Bound Brook, New Jersey 


HE amount of dye exhausted from a dye bath 

does not represent the final color value that is 

obtained on the dyed goods. The color value is 
influenced by the distribution and location of the dye in 
the fabric, thread and individual fiber. In our previous 
microscopical studies of wool dyeing, which have been 
published’: *, it was shown that the distribution of the 
dye from fiber to fiber is an important factor relative to the 
shade and color strength that is obtained and also relative 
to certain fastness properties. In this paper, some of these 
physical phenomena will be discussed in regard to their 


relation to previous observations. 


FIBER UNLEVELNESS BY BLENDING 

Poor fiber levelness, that is, poor distribution of dye 
from fiber to fiber, was shown to give low color value and 
when the same amount of dye was properly distributed the 
color value increased’. It seemed desirable to demonstrate 
this in another way. Therefore, experiments were made 
by blending dyed wool, which was completely fiber level. 
with undyed wool. For the dyed wool with good fiber 
levelness, various percentage dyeings of Calcocid Blue 
Black Ex. Cone. (C.I. 246) were made on alcoholic potas! 
treated wool’ using a bath ratio of 80:1 and dyeing at 
the boil for, 90 minutes with 8 per cent Glauber’s salt and 
6 per cent of 28 per cent acetic acid. The alcoholic potas! 
treatment makes wool dye with good fiber levelness as can 


be seen by comparing Fig. 1 with Fig. 2. 


Fig. 1 shows 
an untreated high grade Australian wool dyed with 

dyestuff which shows poor fiber levelness. When this 
same wool is given the alcoholic potash treatment and 
dyed with the same dyestuff under the same conditions, 
good fiber levelness is obtained as shown in Fig. 2. The 
alcoholic potash solution used for the treatment contains 
about 5 per cent of water and this small quantity possibly 
limits the amount of reaction of the caustic with the 
wool. Probably the reaction takes place only in so far as 
the water diffuses into the outer part of the fiber and so 
the inner part of the wool fiber may remain unchanged. 
As discussed in the previous papers, the outer surface of 
the wool fiber seems to be a controlling factor in the dif- 
fusion of the dye into the fiber and this treatment ap- 
parently changes the surface of the fiber so that the 
diffusion through this layer is similar for all types of 
fibers. The alkali potash treatment has been used for 
making wool non-felting and apparently this is accom- 
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plished by a change in the surface of the wool fibers. 

Dyeings were made on alkali-treated wool at the follow- 
ing percentages: 6 per cent dye (100 per cent standard), 
4.8 per cent (80 per cent), 3.6 per cent (60 per cent), and 
2.4 per cent (40 per cent). Measurements on all the 
exhausts showed greater than 99 per cent exhaustion 
with all dyeings and since this is within the experimental 
error of 100 per cent exhaustion, it can therefore be 
assumed that the values given above represent a complete 
exhaustion of the dye present. Cross-sections showed 
good fiber levelness comparable to that shown in Fig. 3 
which is the 6 per cent dyeing. Blends of the 6 per cent 
dyeing with white wool were made by carding to give 
the same concentration of dye per unit weight of wool as 


is present in each of the other t 


hree unblended dyeings. 
The color value and shade of these blends were compared 
by visual and spectrophotometric methods with the com- 
pletely dyed unblended samples. Table I gives a summary 
of the results and Fig. 4 shows a plot of the brightness 


(Y) values as determined by the spectrophotometer plotted 








against the actual amount of dye expressed in per cent 
for both the dyeings and the blends. 
TABLE I 
COLOR STRENGTH Colort- 
Visual Estimate metric 
100% dyeing 1% dye 100 
80% blend 4 parts 6% shack Definitely weaker & 15 
1 part undyed redder than 80% dyeing. 
dyeing 4.8% dye 80 
60% blend 3 parts 6% shade Definitely weaker & 7 
2 parts undyed redder than 60% dyeing. 
dyeing 3.6% dye 60 
40% blend 2 parts 6% shade Definitely weaker & + 
3 parts undyed redder than 40% dyeing. 
dyeing 2.4% dye 40 





‘he visual estimates, which are only approximate, are 
the opinions of eight colorists who compared the blends 
with the dyed samples, using the latter as standards. The 
blends were different in appearance due to the presence 
of the undyed fibers and the change in shade, but they 
were compared for their over-all color value, through 
previous experience in color matching. 

The usual way in which a dyer describes a change in 
color such as is found by mixing white fibers in a sample 
of dyed wool slubbing is to state that the color has lost 
depth or body. If the dyer goes further and attempts to 
give a quantitative estimate of the color change, he com- 
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FIGURE 2 
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pares it to the loss in depth or body which results from a 
decrease in the amount of dye used. Thus, when a 
sample is evaluated by the dyer as being 20 per cent 
weaker, he means that the loss in total depth is approxi- 
mately equal to the loss in depth that would result from 
using only 80 per cent of the dye in the original formulation. 

Because the shade changes in a different way when the 
dye usage is decreased than when white wool is blended in, 
such evaluations are only approximate. Even if a neutral 
gray were used so that the same shade would result by 
either method of reduction in total dye present, a further 
difficulty would be encountered because of the tendency 
of the dyer to unconsciously ignore the white wool and 
evaluate only the colored wool in a coarse mixture. 

One colorimetric term used by physicists to express the 
results of spectrophotometric evaluations is brightness, 
designated by “Y.” It is a term related to the total amount 
of light reflected from a sample and takes into considera- 
tion the sensitivity of the eye and the quality of daylight. 
The exact definition of this term can be found in an article 
by D. B. Judd*. The smaller the value for “Y,” the 
greater the color strength. This term “Y” must not be 
confused with the dyer’s term “brightness” which refers 
to the clarity of the shade. 

In order to interpret the spectrophotometric data in 
terms used by dyers, the following procedure was followed. 
The colorimetric brightness “Y,’’ which is known to vary 
with concentration of dye, was measured for the series of 
level dyed wools. These data are plotted as circles in Fig- 
ures 4 and 5, and represent a standard curve. The colori- 
metric brightness of the blends was then calculated from 
spectrophotometric data and an interpolation made on the 
standard curve to determine what strength unblended dye- 
ing would have an equivalent brightness. This interpolated 
value is reported in Tables I and II as the color strength 
determined colorimetrically from brightness measurements. 

The strength determined in this way will disagree with 
the dyer’s strength because other colorimetric factors of 
the physicist, namely, “dominant wave length” and “pur- 
ity,” have been ignored. On the other hand, different dyers 
will arrive at different strength values, depending on the 
importance they attach to the various colorimetric factors. 
Thus, there is no single, true answer, and it is usually not 
worth while to determine the exact correlation between 
spectrophotometric and visual data for the readings made 
by an individual dye tester. 

It can be seen from Table I and Fig. 4 that the best color 
value is obtained for the same amount of dye present when 
it is well distributed in completely dyed samples. A 10 per 
cent reduction with white wool makes a much greater 
change in shade and color strength than a 10 per cent re- 
duction in the amount of dye used. These experiments con- 
firm the observations made from previous microscopical 
examinations and show the desirability of obtaining dye- 
ings of good fiber levelness and solidity of shade in con- 
trast to ones with poor fiber levelness, having a skittery 
appearance. 

It was somewhat difficult to make comparisons of 
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these blends with the unblended dyeings because of 
changes in the shade of the blended sample and the presence 
of the undyed wool which gave a gray appearance. This 
was also noticed in our previous” estimations of the color 
strength of unlevel fiber dyeings. Unlevel fiber dyeings ob- 
tained by dyeing at low temperatures could not be matched 
in shade by dyeings at reduced concentrations of level fiber 
dyeings obtained at the boil without the addition of a sec- 
ond dye. In the dyeings and blends described in Table I, 
no exact visual color strength could be given because when 
attempts were made to dye shades weak enough, they be- 
came very blue and this blueness added another factor, 
namely, that of an extreme difference in shade. Therefore, 
as a further experiment, another series was made to cover 
a shorter range of concentrations which resulted in less 
shade change and more suitable for visual matching. The 
percentage of 1.2 per cent was chosen for the 100 per cent 
of this series. Table II gives the values obtained for both 
the blends and dyeings and Fig. 5 shows the plot for the 
brightness (Y) against the grams of color present per 
hundred grams of wool. These results also confirm the 
fact that good fiber levelness gives the best color value and 
produces the fully developed shade of the dye. 





TABLE II 
COLOR STRENGTH _ Colori- 
Visual Estimate metric 
100% dyeing 1.2% dye 100 
90% blend 9 parts 1.2% shade About 80% & 83 
1 part undyed redder. 
dyeing 1.08% dye 9 
80% blend 8 parts 1.2% shade About 70% & 65 
2 parts undyed redder. 
dyeing 0.96% dye 80 
70% blend 7 parts 1.2% shade About 60% & ae 


3 parts undyed redder. 


dyeing 0.84% dye 70 





DYE DISTRIBUTION WITHIN SINGLE 
FIBERS 


In our microscopical investigations of fiber levelness, 
we have noticed uneven distribution within the same single 
fiber. Many times, if dyeing is stopped in the early stages, 
or if the dye diffuses slowly, the dye will not have diffused 
throughout the fiber and “ring dyeing” results. Other times 
one part of a fiber will be dyed while another portion con- 
tains no dye at all. 

An example of the effect of dye distribution within the 
individual fibers upon the visual reflectance is shown in 
redyeing. Proof that light is reflected from the body of 
the fiber may be obtained by redyeing medium to heavy 
colored wool yarns into black. When Fast Acid Black B 
(C.I. 307) is used for redyeing, it generally produces ring 
dyeing and partial penetration. This makes it possible to 
have the outer portion of the fiber dyed black while the 
inner part of the fibers retain some of the original shade. 
Fig. 6 shows a cross section of such a dyeing. The outer 
ring is dyed black and the clear portion in the center is 
dyed red. This photomicrograph was taken with a red 
filter so that the red would appear clear. Blacks produced 
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FIGURE 6 


in this way appear to be a good shade of black when ex- 
amined by looking down on them, but the overtone is in- 
fluenced by the color of the wool before dyeing. A scarlet 
redyed black will have a reddish overtone while a green 
or yellow redyed black will have a greenish or yellowish 
overtone. This is caused by optical relationships within 
the fiber which give different reflectances, depending on 
the location of the eye. A similar phenomenon occurs in 
regular dyeing if dyes of different diffusion rates are used. 
In this case, the dyes are not equally distributed within 
the fibers and cause results comparable to those in redyeing. 


FIBER SIZE STUDIES 

In our early studies of fiber levelness, it was thought 
that the fiber unlevelness might be caused by the variation 
of fiber sizes which are present in most wool blends. How- 
ever, no correlation could be found between the heavily 
and lightly dyed fibers and the fiber diameter when cross 
that 
different fiber diameters dye at different rates and that the 
color values obtained are different. 
tion, samples of 64’s and 36’s were obtained® and 5-gram 
samples of each were dyed with 0.5 per cent of Calcocid 
Blue Black Ex. Conc. (C.I. 246) at the boil in a pH 5 
buffered bath under the same dyeing conditions. The dye 


sections were examined. It is known wools of 


To show the correla- 


It can be seen 
that the fine diameter fiber wool, the 64’s, dyed much faster 


exhaust rate curves are shown in Fig. 7. 
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and came to equilibrium exhaustion sooner than the 36’s. 
At the end of the dyeing, the 64’s had exhausted about 97 
per cent of the dye, while the 36’s had exhausted 80 per 
cent. An examination of the wools shows the 36’s to be 
much heavier in color value than the 64’s even though it 
contains 17 per cent less dye. The spectrophotometric 
method shows the 64’s to be about 60 per cent the color 
strength of the 36’s. That is, on the reflectance basis, it 
would be necessary to use 67 per cent more dye to get the 
same depth of color on the fine wool. A microscopical ex- 
amination of the cross sections shows both samples to be 
level fiber dyed since a level fiber dyeing dye was chosen 
so the fiber levelness phenomena would not be a factor in 
this experiment. Since both samples of wool contained 
within 20 per cent of the same amount of dye per gram of 
wool, the fibers in cross section, which are all the same 
thickness, appear to be about the same shade and color 
strength even though they show different color strengths 
on examination in skein or slub form. 

To show that fiber unlevelness and rate of dyeing were 
not factors, the same experiments were repeated on the 
same wools after they had been given the alcoholic potash 
treatment described in the first part of this paper. The 
dyeing rate was increased to such an extent that there ap- 
peared to be no difference in rate and both samples showed 
the same equilibrium exhaustion value of about 100 per 


cent in less than 5 minutes. The spectrophotometric esti- 
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mated color strength of the 64’s was about 50 per cent 
when the 36’s were taken as 100 per cent. This again con- 
firms the fact that even with the same quantity of dye per 
gram of wool, the finer fiber diameter wool will be lower 
in visual color value. To give the same visual appearance, 
more dye must be applied to fine wool to match the color 
strength of an equivalent weight of coarse wool. 

Observation of the color strength of the two wools them- 
selves during the dyeing shows that at the beginning of 
the dyeing the fine wool 64’s are stronger in color value 
than the coarse 36’s because of the great difference in the 
dyeing rate. However, as dyeing proceeds, the coarse wool 
gains in color strength and at the end of the dyeing will 
be almost twice as heavy in color for equal quantity of dye 
exhausted. The dyeing is much faster for the fine wool 
because of the greater surface area which is exposed to the 
dye and so it quickly diffuses into the wool proper and the 
equilibrium between the fiber and the dye is rapidly at- 
tained. In the case of the coarse wool, the dye must dif- 
fuse through a greater distance before equilibrium is 
reached. 
taken up by both, but the difference in fiber diameter con- 
trols the time for diffusion and therefore for uniform 
distribution of dye within the fibers. 

This effect of fiber size on color value may be explained 
by a study of the relation of surface area to the phenomena 
of reflectance. In general, the light reflected from fibers 


The same quantity per gram of wool is finally 


may be separated into two types. One being reflected only 
from the surface and known as surface reflectance and the 
other being scattered after penetrating into the body of the 
fiber and known as the body color. The surface reflectance 
is similar to that from a mirror and so this light is re- 
flected unchanged and is independent of the dyed color of 
the actual fiber itself. The light reflected from within the 
fiber contributes the color resulting from the dye. Thus, an 
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increase of the surface reflectance will reduce the color 
strength due to the larger ratio of unchanged reflected 
light coming from the surface as compared to that coming 
from within the fiber. The 64’s wool has much greater sur- 
face area than the 36’s and the reflectance of light from 
this surface. gives the fine wool the low color strength. 
CONCLUSIONS 

In this paper, an attempt has been made to show by 
blending that fiber unlevelness gives poor color strength 
and a different shade. This confirms earlier publications in 
which this conclusion was made from microscopical ex- 
aminations. The effect of fiber diameter upon color strength 
has been shown using 64’s and 36’s wools. These show 
that for the same amount of dye, the greatest color value 
is obtained on the coarser wool, i.e., more dye must be 
used in dyeing fine wool in order to match the same shade 
on coarse wool. A brief discussion of the optical phenom- 
ena entering into the color value obtained on wool has 
been given. 

The authors wish to thank C. L. Zimmerman for making 
the dyeings and other co-workers for the help received in 
obtaining the necessary data and for suggestions in making 
this paper possible. 
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WOOL AND RAYON GABARDINES 


(Continued from page 280) 


count of the samples for breaking strength varied as a 
result of shrinkage and abrasion, all the results of breaking 
strength for each material were corrected to thread count 
of the dry control as follows: The breaking strength was 
multiplied by the thread count of the control and the 
product was divided by the thread count of the sample 
broken. 

The relative wearing qualities of the fabrics were ob- 
tained by comparing the breaking strength of the original 
fabrics with pieces that had been abraded by a M.I.T. 
model abrasion tester. Strips 6 x 24 inches were abraded 
300 times using a one-inch roller and 2/0 emery cloth 
for the abradant (6). Strips for warp and filling breaking 
strength of the controls were tested for abrasion. 

Shrinkage was determined by comparison of measure- 
ments made before and after dry cleaning. Squares 10 
inches in dimensions were marked off on the fabric with 
white cotton thread. These squares were measured after 
1, 5, 10, 15, 20, 25, and 30 dry cleanings. 

The dynamic properties of the rayon and wool yarns 
were determined by taking load-elongation curves with a 
Saxl yarn tester (7, 8). This machine was hand operated 
and uniform loading was made possible with a slide weight 
ona balance arm. The elongation of the yarn was read in 
five times magnification on a directly calibrated scale. 
Before taking the load-elongation curves most of the wavi- 
ness of the yarns was removed by allowing them to hang 
in a conditioning room several days before testing. Read- 
ings were taken in a conditioned atmosphere on a five-cm. 
length of the yarn. One or two minutes as determined by 
a stop watch were allowed between readings for the curves. 
Load-elongation curves were taken of both warp and 


1 


filling yarns from the rayon and wool fabrics of the con 


« 
1 ° 


trols and after 30 dry cleanings. 
The thermal trat ission was determined with the Cenc 
he thermal transmission was determined with the Cenco 
Fitch thermal conductivity apparatus (9) as described by 
schwarz (10, 11). 


closely woven no attempt was made to measure the thermal 


] 
} 


Because the fabrics were firm and 


transmission with no or little pressure. The pressure of 
the calorimeter filled with water within 3 cm. of the rim 
and the immersion heater was exerted on the fabrics 
when the determinations were made. The pressure was 
1.9 lb. per sq. in. The thickness of the fabrics was 
measured at this same pressure with a thickness gauge. 
The galvanometer readings were taken every minute for 
a period of 10 minutes. The galvanometer deflections 
were plotted as ordinates and time in seconds as abscissas 
on semi-logarithmic paper. The slope of the straight line 
as given by Fitch (9) is: 


a gS a a 
2.303cML 
in which k is the thermal conductivity in calories trans- 
mitted through one cu. cm. in one sec. at one degree 


centigrade difference in temperature, A is the area of the 
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lower block, M its mass, ¢ its specific heat, and L the 
thickness of the specimen under test. For the apparatus 
used, the diameter of the lower block, is 4.5 cm.; M is 


340 g.; and c is .093. 


The equation then becomes : 


k 
Ss = — 218— 
# 
in which: 
1 
a — 


time in sec. 
The time in seconds corresponds to a change of one cycle 
in the ordinate. The thermal conductivity was determined 
for the rayon and wool gabardines before and after dry 
cleaning. 
RESULTS 
Finishes and Identification of Dyes 

A small amount of finish was found on both groups. 
The rayons had less than one per cent and the wool fabrics 
not more than two. None possessed any resin finishes. 
The percentages of the finishes are given in Table I. 

The results on the identification of the dyes are shown 
in Table I. 


usually colorfast. 


None of these were vat dyes which are un- 
Most of the wools were dyed with 
acid or acid mordant dye. The rayon mixtures all were 
dyed with substantive dyes which would dye the viscose 
and also with acid, basic, basic mordant or developed dyes 
which would dye the acetate. 

Statistical Analysis of Data on Fading 


1 


The data on color fastness were evaluated by the analysis 
of variance (12, 13). Using the indices of fading (1) 
as obtained from Nickerson’s formula it was found t 
variance for treatments (control, 30x dry-cleaned, 80 hrs. 
light exposure, 50 hrs. heat exposure) plotted against th 
means of the indices for these treatments gave a straight 
line. This correlation showed that the indices did not form 
a normal population. A transformation was made using 
’ — YY I+ .5. The transformed indices (I’) were 
analyzed. Table II gives the results of the analysis on 
color fastness. 

In obtaining the F-function for the three sources of 
variation in Table II, the mean square of fabrics, of 
treatments, and of “colors within fabrics” would usually 
be compared with the mean square of the interaction term, 
“fabrics x treatments.” However, in this study there 
was no interaction of “fabrics x treatments” and the sum 
of squares of “fabrics x treatments” was pooled with the 
sum of squares of the remainder to give a new mean square 
which was used as the error term. As a check against 
this method the mean square of “colors within fabrics” 
was then used as the error term for the first two sources 
of variation. Neither error term showed a significant 
The F-test 


showed that the observed differences in fading among the 


difference between the two groups of fabrics. 
different treatments would be produced by sampling varia- 
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TABLE I 
Physical Characteristics of Rayon and Wool Gabardines; All Fabrics Were Right Twills 
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TABLE II 
Analysis of Variance of Fading for Rayon and Wool Gabardines, 
I 
(error term 
Degrees F of colors 
Source of of Mean (error term within 


variation freedom square of remainder) fabrics) 


WD hokiard nas Sie e's 1 1.31971 1.96 
(rayon, wool) 
Treatments ..... 2 8.56000 12.74** 4.77* 


(30 x dry -cleaned, 
80 hrs. light, 
50 hrs. heat) 


Colors within fabrics. 14 1.79779 2.67* 
Remainder ........+: 30 .67232 

I shod S cara roraisttvesuiace 47 

*Significant (variation exceeded 5 per cent level) 

**Very highly significant (variation exceeded 0.1 per cent level). 





tion alone less than one time in 1000 samples with the first 
error term or less than once in 20 samples with the second 
error term; hence it was assumed that the treatments did 
have different effects upon fading. The probability that 
the difference in treatment was due to sampling variation 
was less then .001 for the first error term and less than 
.05 for the second. Likewise the colors within fabrics in 
both the wool and rayon showed a significant difference 
in indices of fading. Thus, there was more variation be- 
tween the colors within the fabrics than there was between 
the two groups of fabrics. 

The t-test was used on the arithmetic means in order 
to evaluate specific differences between treatments. Dry 
cleaning had little effect on the color in both groups; 
ten specimens did not fade at all and the others, with the 
exception of the whites, faded only slightly. There was 
not a significant difference between fading due to light and 
heat, but both produced considerably more fading than dry 
cleaning. 

For the white samples it was advisable to make a 
separate comparison, because in both the wool and rayon 
groups the white fabrics did not follow the trend in color 
changes of the dyed fabrics. The white rayon showed no 
change of color on exposure to light, but the wool turned 
yellow. On heating both turned, but the wool showed the 
greater color change. After dry cleaning both wool and 
rayon fabrics turned grey. 

Statistical Analysis of Data on Breaking Strength and 
Elongation 

Tables III and IV give the breaking strength and 
elongation for the controls and after 30 dry cleanings of 
the rayon and wool fabrics. Breaking strength and elonga- 
tion data were also obtained for all fabrics on the warp 
after 10 and 20 dry cleanings. These data were analyzed 
by the analysis of variance. Table V gives the results 
of the analysis of data for breaking strength and elongation 
on the controls, both wet and dry, after abrasion, and 
after exposure to light and heat. 

The breaxing strength of the rayon was significantly 
greater than the wool over all treatments in both warp 
and filling, and the interactions of fabrics x treatments 
and treatments x warp vs. filling were very highly sig- 


nificant. The t-test was used to test the differences 
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— } TABLE III 
‘ Dry and Wet Breaking Strength in Pounds of Controls After Abrasion, Exposure to Light 
and Heat, and After 30 Dry Cleanings for Rayon and Wool Gabardines. 
_ te = = — a ; - 
Pets 80 hrs. light 50 hrs. heat 30 xr 
Pe Fabrics Dry Wet Abraded exposure exposure dry-cleaned 
ics) Warp Filling Warp Filling Warp Filling Warp Filling Warp Filling Warp 
Rayon ; 
ee Cee 62.5 35.8 29.5 18.8 12.0 34.8 55.8 Ka | 58.2 HAZ 55.1 
/7* ME 5 sav ne oie 65.5 35.6 31.0 19.0 11.6 36.1 43.7 24.8 59.5 28.7 54.2 
oe eee 66.0 36.1 28.7 18.1 6.9 35.7 58.1 34.2 59.2 aa 58.7 
D Dark green .......... 61.0 37.5 29.1 19.8 14.7 35.7 57.4 30.7 56.9 29.7 57.2 
Ae eee 63.8 37.9 28.4 20.2 11.1 37.8 59.5 33.1 58.1 32.0 56.1 
Sy UE vc cnsesw eas 62.6 36.8 28.9 20.2 13.6 39.2 58.7 30.7 57.8 34.1 54.5 
G Laget brown «2.26.50 61.1 35.4 30.9 19.1 14.9 331 54.5 33.2 59.3 31.7 54.6 
= H Dark brown ......... 63.6 37.3 29.0 21.0 13.5 37.2 53.6 23.7 59.3 33.3 56.6 
Ave. Gi fa7On....... 63.3 36.6 29.4 19.5 12.3 36.2 55.2 30.4 58.5 31.8 55.9 
Wool 
—— Ok” Serer 38.1 17.0 25.3 12.3 17.0 17.2 26.4 11.9 37.7 15.7 36.4 
» firs a SE eee eee 48.6 25.5 28.9 15.4 25.9 27.3 25.3 17.3 47.6 23.8 45.9 
" L Light green .......... 428 275 19.2 146 229 282 28.5 19.0 41.5 25.1 40.0 
cond M Dark ereen .....:.... 37.9 15.2 25.1 10.9 24.7 17.8 21.6 10.7 37.0 14.9 36.7 
s did Di Eee BE os ccc ccsscs 6 35.9 18.1 21.1 9.8 23.8 15.2 17.2 10.0 34.8 16.1 34.4 
; ee 2 rrr 48.4 28.4 31.4 18.9 20.9 29.4 19.8 16.4 49.7 26.2 47.0 
that P isemt BOOwn .......5. 4 35.4 17.4 25.6 10.7 12.9 16.6 14.3 10.3 37.1 16.2 37.5 
‘ation O Dark brown .......:.. 40.1 23.3 19.0 10.0 16.1 24.5 24.2 15.8 40.3 21.7 36.6 
spi Ave. of wool........ 40.9 21.6 24.4 12.8 20.5 22.0 22.2 13.9 40.7 20.0 39.3 
than 
ics in 
rence TABLE IV 
n be- Dry and Wet Elongation in Percent of Controls After Abrasion, Exposure to Light and 
wees Heat, and After 30 Dry Cleanings for Rayon and Wool Gabardines. 
80 hrs. light 50 hrs. heat 30 x 
-d Fabrics Dry Wet Abraded exposure exposure dry-cleaned 
selaaaees Warp Filling Warp Filling Warp Filling Warp Filling Warp Filling Warp 
Dry > aaa 
E Kayon 
JUDS , a eee eee “ak. ae 59 76 64 31 58 74 52 79 56 84 
h the B Dark Seo glist. Gh a. ct olabieku 91 58 80 .66 30 58 61 Bf 77 48 85 
ad ME NE oo crab aida nie ave 94 64 79 65 23 62 79 54 84 54 85 
was ee ee 90 63 96 63 36 61 ae 50 81 .53 87 
: caieal | IR RRSRaGI 87 61 80.65 24 © 62 76 54 77 «(54 86 
i Ee secrepindnwne sisteeau 92 60 .94 63 ad 60 78 48 85 54 84 
1 dry G Light brown ............... 89 63 97 ~— 62 32 «58 80 51 78 = 55 83 
er ere 85 63 76 64 31 62 75 49 75 54 19 
as i WE GU s osc s ke ee ss .90 61 85 .64 30 60 75 49 80 54 84 
ke a Wool 
‘avon 7 Light red Co ode C COO CORE CSS 1.03 .64 2.04 1.56 34 68 31 27 77 51 1.07 
ne ; K Dark ee ees 1.40 65 2.36 1.55 55 56 37 32 1.02 48 1.40 
Color Be er rrr 1.26 54 2.05 1.51 54 56 49 .24 96 44 1.10 
d no M Dark an eee .93 58 1.86 1.56 ae 68 25 = | 7/1 48 92 
aaa ES vk bow ok chord bode 1.07 61 1.89 1.49 44 55 24 21 79 50 1.07 
Ire ue NE are 1.50 67 2.54 1.59 50 76 32 27 1.19 56 1.56 
d the we eee << oa 76 2.00 1.5 a 65 16 aa 82 61 1.16 
re CP DRE BROW. oo 5s cccecces 90 36 2.36 1.46 40 41 34 23 78 33 80 
an TG, ON WIR soos ook kancae 1.16 .60 2.14 1.54 42 61 an 26 88 49 1.14 
and 
TABLE V between specific fabrics, treatments, warp and filling. In 
Analysis of Variance of Breaking Strength and Elongation of : st ; 7 ae 
and the Controls for Rayon and Wool Gabardines. the dry control, rayon was stronger than the wool. The 
ys of yee of ” att ones probability that the observed difference would be produced 
. gre OJ svi € are ° . . 
ynga- a variation freedom Breaking strength Elongation by sampling variation alone was less than .001. In case 
warp Riteton me: a 7101 73% 7 42995 of the wet breaking strength the probability was less than 
EE ESS 1 7191.73 1.48225 g § I ) 
lyzed (rayon, wool) 01 and of the abraded much greater than .05. Thus, 
ee 4 2349.08 3.69674 , . P 
‘sults (dry, wet, abraded, moisture decreased the breaking strength of wool less 
ation om” ~~ 3 — as than that of rayon, and the wool gabardines were more 
arp vs. filling........ 6023.3. 81050 : oe : oe 
and Dabewes = oe etal 4 648 43** 2 2g995** resistant to abrasion. Likewise it was seen that on ex- 
Fabrics x warp vs. posure to heat the breaking strength of neither was sig- 
ak _ eS eee l 13.46 .19881** _ . ; ¢ 
antly Treatments x warp nificantly decreased; but light decreased the strength of 
warp co ry ttt teen ees > 1783.50** .60910** wool more than that of rayon. In both the wool and rayon 
ae Ce eS 26.13 .01330 : ‘ ¢ 
nents enka ide 159 _ - the warp breaking strength was greater than that of the 
sig- ag ae sili iabiicniiias filling except after abrasion and then the filling was greater 
S1g a é atio -xceeder » per eve 
-11CeS & 7 ery highly significant (variation exceeded 0.1 per cent level). than the warp. 
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There were. no significant differences of elongation be- 
tween the two groups of fabrics, over all treatments, and 
warp and filling. All three interactions—fabrics x treat- 
ments, fabrics x warp vs. filling, treatments x warp vs. 
filling—were very highly significant. The elongation of 
the wool was greater than of the rayon for the dry and 
wet. On exposure to light the elongation of the rayon 
was greater than the wool. There were no significant 
differences in elongation of the wool and rayon after 
abrasion and on exposure to heat. Thus, moisture in- 
creased the elongation of wool but not of rayon; abrasion, 
light and heat decreased the elongation of rayon less than 
that of wool. Over both groups of fabrics and all treat- 
ments the elongation of the warp was greater than of the 
filling except after abrasion and then the elongation of 
filling was greater. 


Effect of Dry Cleaning on Breaking Strength and 
Elongation 

Breaking strength and elongation determinations on the 
warp were made on the control and after 10, 20 and 30 
dry cleanings. These results after 30 dry cleanings are 
given in Tables III and IV. 

The statistical analysis of the data on breaking strength 
showed a significant decrease in the rayon but not in the 
wool after 30 dry cleanings. Dry cleaning did not affect 
the elongation. 

Effect of Dry Cleaning on Shrinkage 

Shrinkage determinations were made after 1, 5, 10, 15, 
20, 25, and 30 dry cleanings. The shrinkage after 1, 10 
and 30 dry cleanings is given in Table VI. It was found 
that the variance of shrinkage for the various dry clean- 
ings (1, 5, 10, 15, 20, 25, and 30) plotted against the 
means for these dry cleanings gave approximately a 
straight line. This correlation was broken up by the 
transformation of S’ l/vs 1.5 where S is the per 
cent shrinkage and S’ is the transformed number. Table 
VII gives the results of the analysis of variance of the 
transformed data for shrinkage. 

The two groups of fabrics showed no difference in 
shrinkage as a result of all dry cleanings; the differences 
in shrinkage between dry cleanings (1, 5, 10, 15, 20, 30) 
were not important ; however, the warp shrank much more 
than the filling. There were strong interactions in 
fabrics x dry cleanings and fabrics x warp vs. filling. In 
the first interaction the t-test showed that the rayon did 
not increase in shrinkage with successive dry cleanings 
but the wool did increase. In the second interaction there 
was not a significant difference in shrinkage in the warp 
between rayon and wool, but in the filling the wool shrank 
more than the rayon. 

Dynamic Properties of Rayon and Wool Yarns 

Figures 1, 2 and 3 show typical load-elongation curves 
for the rayon and wool yarns. In Figure 1 are shown the 
dynamic characteristics of the rayon, wool, and cotton. 
Cotton was studied simply for a comparison. These showed 
that rayon was definitely different from the wool and 





TABLE VI 


Shrinkage in Per Cent After One, Ten and 30 Dry Cleanings 
for Rayon and Wool Gabardines. 

Ten dry 30 dry 

cleaning cleaning 


Warp Filling Warp Filling 


One dry 
Fabrics cleaning 


Warp Filling 





Rayon 
A Light red... 2.5 B 4.5 2.5 7.0 2.0 
B Dark red... 3.0 1.0 4.0 1.0 7.0 0.0 
C Light green. 5.0 0.5 4.0 0.0 6.0 0.0 
D Dark green. 4.5 1.0 5.5 1.0 6.0 1.0 
E Light blue.. 3.5 1.0 6.0 1.0 6.0 1.0 
F Dark blue.. 3.5 1.0 6.0 0.0 Fp: 0.5 
G Light brown 2.5 1.0 6.0 0.0 75 0.5 
H Dark brown 3.0 1.0 4.5 0.0 6.0 1.0* 
Wool 
J Light red... 1.5 1.0 4.0 1.0 5.5 3.0 
K Dark red... 4.0 0.5 7.0 0.0 10.5 1.0 
L Light green. 2.0 0.5 22 0.5 4.0 2.0 
M Dark green. 2.0 0.5 3.5 1.0 7.0 4.0) 
N Light blue. 1.5 1.0 4.0 2.0 7.5 5.0 
O Dark blue.. 3.0 1.0 4.5 1.0 7.0 2.0 
P Light brown 2.3 1.0 4.3 12 7.0 5.0 
Q Dark brown 1.3 0.0 4.5 1.0 9.5 2.0 
*Stretch. 
TABLE VII 
Analysis of Variance of Shrinkage for Rayon and Wool 
Gabardines. 
Dearees oy 
Source of variation freedom Afean squar. 
0 SES Sota © ee ne eee l .04944 
(rayon, wool) 
IO ok arin cin died essen eds 6 .02966 
(1, 5, 10, 15, 20, 25, D x) 
i ey | nee a l 3.76898* 
Fabrics x dry cleanings...... a Sc 6 .04243** 
Fabrics x warp vs. filling......... l 28844" 
Dry cleanings x warp vs. filling... 6 020537 
ROEMAINGET oo... ccs airspace sah 00756 
Ma cant nca dies Seleeae WHS eee po 
Significant (variat exceeded 5 pe evel) 
Ve signifi ( i n € r ¢ € 
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Fig. 1—Dynamic characteristics of a single-ply cotton yarn, a 
rayon warp yarn from the control of fabric D, and a wool warp 
yarn from the control of fabric N. 
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PERCENT ELONGATION 


Fig. 2—Dynamic characteristic of a rayon warp yarn from the 
control of fabric H. 


cotton. Wool had the most stretch and cotton the least. 
No sudden yielding occurred in the case of the wool. 
whereas the rayon showed a tendency for sudden yield 
points and exhibited some plastic flow. 

Figures 2 and 3 show load-elongation curves with 
hysteresis loops taken at various points. As shown from 
Table I the yarn counts of the rayon and wool were about 
equal, and thus the hysteresis loops could be compared. 
In both cases the loops became wider the farther removed 
from the straight portion of the curve which was the region 
in which Hooke’s law was most closely obeyed. The 
loops of the rayon were narrower which characterized a 
more wiry “feel.” The wider loops for the wool indicated 
a softer “hand.” The load-elongation curves for the 
yarns after 30 dry cleanings were similar to those of the 
controls. Thus, dry cleaning had no apparent effect on 
the dynamic properties of either. 

Thermal Transmission 

Table VIII gives the results on the thermal conductivity 
of the rayon and wool gabardines in calories transmitted 
by one cu. cm. of the fabric in one sec. of time at one 
degree centigrade difference in temperature. Table IX 
shows the results of the statistical analysis of the data. 
The rayon transmitted more heat than the wool fabrics. 
Dry cleaning did not affect the thermal transmission of 
either group. These results for thermal conductivity are 
somewhat higher than those given by Rees (14). Cook 
(15) found that fabrics increased in warmth after dry 
cleaning. 


SUMMARY 


The statistical analysis of the data on fading of the 
colored fabrics showed that neither the rayon nor the 
wool was superior. Dry cleaning had little effect on the 
color in both groups of fabrics. There was not a sig- 
nificant difference between fadings due to light and heat, 
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Fig. 3—Dynamic characteristic of a wool warp yarn from the 
control of fabric N. 





TABLE VIII 


Thermal Conductivity in Calories x 10-°cm.~’sec. deg. C.~’ of 
the Controls and After 30 Dry Cleanings for Rayon and Wool 
Gabardines. 


Calories x 10 Som. ‘sec. 1deq. Ss 
Fabrics Controls 30x 
dry-cleaned 


Rayon 





eee eeerrstrermeenn sy 22.6 
Qe eee rereer 19.6 21.8 
CC Bee OE, nos kes awcawewe sn 20.6 20.6 
D Dark green ........ eer 21.8 
eS eee . 20.4 21.8 
OS ee er . 20.7 22.2 
te ee ON sc cc cctewewnwn 19.7 21.3 
ie Seat HEOWN 6. scesvebews 19.4 22.8 
W oc yl 
5 Lsett ced .... ark Sek bes » ez 15.6 
Rew ND vasa susavecess . 18.4 18.4 
eee eer errs 19.8 
ee ee 16.2 16.2 
N Light blue ....... jateaues wee 15.6 
O Dark Blue ....... nas 18.7 19.4 
P Ree WOE: cntaceswes cases 15.6 15.5 
CP Ree SE kc eck aeisaawae oe 18.0 18.5 
TABLE IX 


Analysis of Variance of Thermal Conductivity for Rayon and 
Wool Gabardines. 


Source of variation Degrees of freedom Mean square 


PI is peop cds nn tw eeeediens | 117.045** 
(rayon, wool) 

PR SE oad ncntinadecuxere 1 5.951 
(control, 30x) 

Fabrics x dry cleanings......... 1 3.511 

I 556 Sie aarakoaseament 28 1.629 
Sis coca kotentaneaens 31 


**Very highly significant (variation exceeded 0.1 per cent level). 





but both produced considerably more fading than dry 
cleaning. The white rayon showed no change in color 
on exposure to light, but the wool turned yellow. On 
heating both turned, but the wool showed the greater 
color change. 

The breaking strength of the rayon gabardine was 
greater than the wool gabardine. Moisture decreased the 
breaking strength of the wool less than that of the rayon, 
and the wool was more resistant to abrasion. Heat did 
not decrease the breaking strength of either significantly. 
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Light decreased the strength of the wool much more than 
that of the rayon. 

When dry the wool had greater elongation than the 
rayon. Light, heat and abrasion decreased the elongation 
of wool more than that of the rayon. Moisture greatly 
increased the elongation of the wool gabardines but did 
not significantly change that of the rayon. 

Dry cleaning did not decrease the breaking strength of 
the wool but decreased the rayon slightly. Dry cleaning 
did not affect the elongation. 

There was no significant difference in shrinkage of the 
two groups of fabrics. Neither the wool nor the rayon 
gabardines shrank excessively with dry cleaning. Both 
shrank more in the warp than in the filling. The wool 
increased in shrinkage with successive dry cleanings, but 
the rayon did not. 

The load-elongation curves showed that the rayon yarns 
were definitely different from the wool. The rayon showed 
a tendency for sudden yield points and exhibited some 
plastic flow, but the wool did not. The rayon was more 
wiry in “feel,” and the wool had a softer “hand.” Dry 
cleaning had no apparent affect on the dynamic properties 
of the yarns. 

The thermal conductivity of the wool gabardines was 
definitely less than the rayon. Dry cleaning did not affect 
the conductivity of either group of fabrics. 
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The rate for “Position Wanted” advertisements in this column 
is 2 cents a word—with a minimum of 50 cents per insertion. 
For all other types of advertisements—i.e., help wanted, machinery 
or supplies for sale—the rate is $6.25 per column inch or less 
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WANTED: Dyer as night superintendent of entire plant 
wanted by reputable, progressive jig plant, experienced on 
acetate and rayon men’s and women’s linings, flat goods, 
etc. Finishing and chemistry knowledge helpful but not 
necessary. State age, draft status, experience, references, 
salary desired. Our organization knows of this advertise- 
ment. Write Box No. 443, American Dyestuff Reporter, 
440 Fourth Ave., New York, N. Y. 





POSITION WANTED: Hosiery dyer. With several 
years experience in the dyeing of silk, nylon, rayon and 
cotton hosiery. Also khaki half hose for the Army and 
Navy. Thoroughly capable of making and matching of 
shades. Draft status 4-H. Write Box No. 444, American 
Dyestuff Reporter, 440 Fourth Avenue, New York, N. Y. 





POSITION WANTED: Textile research chemist de- 
sires position with progressive organization. Capable of 
handling production or technical work on cotton or rayons, 
yarns or piece goods. Seventeen years’ experience cover- 
ing all types of dyes and a wide variety of fabrics. Write 
Box No. 445, American Dyestuff Reporter, 440 Fourth 
Ave., New York, N. Y. 





WANTED: Salesman for old established textile oil 
and soap company to cover territory in Georgia and Ala- 
bama. Experienced in dyeing and finishing hosiery and 
woolen goods. Give full information in writing—age, ex- 
perience, salary expected and draft status. Write Box 
No. 446, American Dyestuff Reporter, 440 Fourth Ave., 
New York, N. Y. 








POSITION WANTED: Dyer-Textile Chemist. Sev- 
enteen years’ experience in skein and stock dyeing of 
wool, cotton and rayon. Excellent color matcher and pro- 
duction man desires position preferably in the East. Draft 
exempt. Write Box No. 447, American Dyestuff Re- 
porter, 440 Fourth Ave., New York, N. Y. 





WANTED: Manufacturing chemist to supervise plant 
manufacturing textile print gums, softeners, dye. assis- 
tants, finishes, etc. Only experienced man need. apply. 
State qualifications fully. Box No. 448, American Dye- 
stuff Reporter. 440 Fourth Ave.. New York, N. Y. 
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Perma-Terge | FADE-OMETER | 


PARACHUTE and FLARE CLOTH for sc la color fading 


* 4 Fd 
4 ees . 3 © Originated and made 
SOFTENS 4 & | solely by Atlas. Used 
: ; : all over the world and 
AND 4 j accepted as the stand. 
{ ard color testing ma- 
Sab J \¢ chine by the textile in. 
SWELLS if ee dustry for over a quar- 
, = - ter of a century, 
THE .y " Specimens are rotated 
; , ‘ around the Atlas En. 
: st % 1 closed Violet Carbon 
FIBRE . — 4 Arc—the closest ap. 
: Hl proach to natural sun. 
j light. Temperature 
* i . ' -g automatically con. 
. trolled. No loss of light 
W rite for 3 intensity of arc during 
more and more ie life of machine. 


Information 
WAR BONDS 


REFINED PRODUCTS CO. 


Plant, Laboratories and Warehouses at Lyndhurst, N. J. 


New England Representative: 
E. L. LEGG, P. O. BOX 597, Providence, R. I. = 


WEATHER-OMETER ye LAUNDER-OMETER % FADE-OMETER 


PA 


THE STANDARD DE-SIZING AGENT ” —it—_—_ = 


DEMAR 


for cottons, rayons and mixed goods 


AQUATITE, A. 


A one bath water repellent finish for hosiery. 
cotton duck, rayons, satins, etc., which meets 
exacting Government specifications as well 
as all civilian standards. 


For your de-sizing problems — 
our technical men are at your 


service ... Write or ‘phone. 


WALLERSTEIN COMPANY, INC. 


{80 MADISON.AVENUE, NEW YORK 


ALCO OIL & CHEMICAL CORP. 
Executive Office 
Trenton Ave. and William Street, Philadelphia, Pe 
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a full line of 























and made 

. U 
ror end DYESTUFFS DYEWOODS 
he stand- 
‘exile in CHEMICAL SPECIALTIES 

The experience gained through many years of manufacturing quality 

e rotated products, progressive research policies and the faith of our customers allow 
“> En- us to face the present emergencies with confidence. 
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osest ae As in the past, we are prepared to help you with any manufacturing 
tural sun. problems you may have. We place our experience and our research facilities 
nie ee at your disposal. 
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COMMONWEALTH COLOR & CHEMICAL CO. 


oo MAIN OFFICE AND WORKS: Nevins, Butler and Baltic Streets, Brooklyn, N.Y 
S Philadelphia © Chicago °* Charlotte ° Gloversville ° Kansas City ° Montreal: 


METER 


osiery. 
meets 


1s well § 
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ORP. VAN VLAANDEREN HEAVY DUTY PADDER. This improved machine is sturdily built, occupies minimum floor 
| Space and ail equipment, including motor, is mounted on the machine. Constant pressure is maintained by a system of 
Po. compound levers and variable weights. Ball bearing equipped. “V” Belt Drive. Stainless steel solution pan. Write for 
full information. 


VAN VLAANDEREN MACHINE CO., 370 Straight Street, Paterson, N. J. 
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CUT TIME AND COST— IMPROVE RESULTS IN ALL WET 
PROCESSING WITH BURK-SCHIER PINE SOLVENT XX 


Burk-Schier Pine Solvent XX Reduces Surface and Interfacial 


Tensions ... 


Wets, Penetrates, Suspends, Disperses ... Aids 


Detergents and Dyes. A Little Does a Lot and Does lt Well. 


COTTON: In the kier, Pine Sol- 
vent XX brings the liquor in 
contact with every fiber, leaves 
uniform bottoms that dye and fin- 
ish more evenly. Boiling time is 
cut. Fibers are softer, fuller, 
more resistant to age-discoloration. 


WOOL: Pine Solvent XX is valu- 
able in raw-wool scouring . P 
irreplaceable in fulling. From the 
raw stock it produces clean, soft, 
really white wool in prime condi- 
tion for storage or further proc- 
essing. In the fulling mill, it cuts 
time as much as 30% ... costs no 
more ... helps you meet contract 
delivery dates on time. 


RAYON: In boiling off, Pine 


Solvent XX rapidly emulsifies gel- 


atinous materials . . . is safe for 
the most delicate fabrics. Used in 
dyeing, it makes the fabrics wet 
out and sink quickly. 


DYEING: Pine Solvent XX makes 
dye liquor penetrate the hardest 
fibers and heaviest seams. It gives 
an even, level deposit of dyestuff 
of uniform depth throughout every 
fiber. Loose dyestuff and impuri- 
ties are suspended for washing out 
completely. 


PRINTING: In printing paste, 


Pine Solvent XX wets pigments 
thoroughly, disperses them evenly, 
and holds them in suspension with- 
out agglomeration and until the 
design is on the fabric. Designs 
are sharp, colors bright and clear, 
no specks are formed. 


BURKART-SCHIER CHEMICAL CO. 
CHATTANOOGA, TENNESSEE 


MANUFACTURING CHEMISTS FOR THE TEXTILE INDUSTRY 











A New Star Shines at Hooker 


Under Secretary of War Robert P. Patterson has 
just informed the men and women employees 
at Hooker that they have won the privilege of 
adding a coveted White Star to the Army-Navy 
“E” Production Award Flag which now flies above their plant. 

This White Star is awarded for meritorious services on the 
production front. In the words of Secretary Patterson it is: 

“The symbol of appreciation from our Armed Forces for your 
continued and determined effort and patriotism.” 

It is with great pride and determination that the men and 
women of this company accept this honor. Pride in the accom- 
plishments already achieved and determination that these accom- 
plishments will be surpassed. 


HOOKER ELECTROCHEMICAL CO. 


NIAGARA FALLS, N. Y. 
Tacoma, Wash. Wilmington, Calif. 


HOOKER CHEMICAL 
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WHEN a Solvay Technical Service man receives 
an invitation from you, perhaps so that you may 
obtain an outside viewpoint on a problem which 
has proven particularly difficult to solve, it is some- 
times necessary to supply him with information of 
a confidential nature. 

... That is a point on which some customers 
might hesitate to avail themselves of Solvay Tech- 
nical Service. Please be assured that any informa- 
tion that you may impart to a Solvay Technical 
Service man remains in strictest confidence. It is 
used only insofar as it is necessary to help solve 
your particular problem. When consultations are 
concluded, your problem is a closed book with 
Solvay Technical Service. 

You will find on the staff of Solvay Technical and 
Engineering Service men of the highest type who 
have been especially trained to cope with your prob- 
lems as they pertain to alkalies and re- 


lated products. They are at your service. 





Please call on them without hesitation. 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by The Solvay Process Company 


40 RECTOR STREET NEW YORK, N. Y. 
BRANCH SALES OFFICES: 


Boston * Charlotte * Chicago ¢ Cincinnati * Cleveland ¢ Detroit 
New Orleans * NewYork © Philadelphia ¢ Pittsburgh © St.Louis ¢ Syracuse 


SOLVAY 
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HE year 1943 promises to be the grimmest, hardest 
; this country has ever faced. Every effort, and 
every dollar of national income not absolutely needed 
for existence, should go into war work and War Bonds. 


In the Pay Roll Savings Plan, America finds a potent 
weapon for the winning of the war—and one of the 
soundest guarantees of the preservation of the Amer- 
ican way of life! 

Today about 30,000,000 wage earners, in 175,000 
plants, are buying War Bonds at the rate of nearly half 
a billion dollars a month. Great as this sum is, it is not 
enough! For the more dollars made available now, the 
fewer the lives laid down on the bloody roads to Berlin 
and Tokio! 

You’ve undoubtedly got a Pay Roll Savings Plan in 
your own plant. But how long is it since you last checked 
up on its progress? If it now shows only about 10% of the 
gross payroll going into War Bonds, it needs jacking up! 


This is a continuing effort—and it needs continual at- 


tention ‘and continual stimulation to get fullest results. 


You can well afford to give this matter your close 
personal attention! The actual case histories of thou- 
sands of plants prove that the successful working out of 
a Pay Roll Savings Plan gives labor and management a 
common interest that almost inevitably results in better 
mutual understanding and better labor relations. 


Minor misunderstandings and wage disputes become 
fewer. Production usually increases, and company spirit 
soars. And it goes without saying that workers with sub- 
stantial savings are usually far more satisfied and more 
dependable. 

And one thing more, these War Bonds are not only 
going to help win the war, they are also going to do much 
to close the dangerous inflationary gap, and help prevent 
post-war depression. The time and effort you now put in 
in selling War Bonds and teaching your workers to save, 
rather than to spend, will be richly repaid many times 
over—now and when the war is won. 


You've done your bit i Now do your best! 


This space is a contribution to victory today and sound business tomorrow by 
AMERICAN DYESTUFF REPORTER 


AMERICAN DYESTUFF REPORTER 





SCHOLL 


Summer 42. VE s 


. . . Conjures-up memories 
of happy yesterdays, and 
hopes of even happier to- 
morrows-after the evil 
forces of greed, selfishness 
and aggression have been 
beaten-down...and Peace 
on Earth once again reigns 
supreme. 

Let us all stand united 
and determined in this one 
great cause. 
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DURABEAU FINISHES assure improved appearance, longer service life, soft- 
ness and lasting eye appeal and beauty. The “film of protection’’ for all 


knitted and woven fabrics. 
_ oe FINISHES 


Reg. U.S.A. & Canada 


SCHOLLER BROS., INC. Mfrs. of Textile Soaps, Softeners, Oils, Finishes - Collins & Westmoreland Sts., Phila. - St. Catharines, Ont., Can. 
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Getting results despite necessary restrictions of many 
chemicals to strictly high priority uses is of course 
a serious replacement problem for manufacturers of 
civilian goods. 

The problem, an old one by now for many textile 
manufacturers and processors, is nevertheless rapidly 
being overcome by diligent efforts to relieve the 
situation. At Cyanamid, for example, new and larger 
capacities for production of essential chemicals are 
constantly going into action. At the same time, 


AMERICAN CYANAMID 


AND CHEMICAL CORPORATION 


A Unit of American Cyanamid Company 


30 ROCKEFELLER PLAZA, NEW YORK, N. Y. 


Cyanamid’s intensified research is bringing about 
important developments in non-critical replacement 
materials. Thus relief may be said to be coming 
from two directions. 

If the chemicals formerly considered necessary to 
your production are limited or no longer available, 
Cyanamid will be glad to work with you in over- 
coming this problem through the application of 
other materials that Cyanamid chemists and tech- 
nicians have developed. There is no obligation. 


MANUFACTURERS OF 
SULPHONATED OILS « PENETRANTS « FINISHES « SOFTENERS 
NTS 
SIZING COMPOUNDS . DECERESOL* WETTING AGE ‘ 


AND OTHER SPECIALTIES FOR THE TEXTILE INDUSTRY 
* Reg. U.S. Pat. O- 








